Ca2+/calmodulin-mediated neurotransmitter release and neurobehavioural deficits following lead exposure.
The present study was designed to investigate the effect of in vitro and in vivo lead exposure on calmodulin-mediated neurotransmitter release from synaptic vesicles with a view to explain the mechanism involved in its behavioural effects. It was observed that lead stimulated calmodulin, in terms of its ability to activate cAMP phosphodiesterase, following in vitro and in vivo exposure. Lead was also seen to enhance calmodulin-mediated synaptic vesicle protein phosphorylation. The increase in lead-induced synaptic vesicle protein phosphorylation was accompanied by enhanced release of acetylcholine from synaptic vesicles following in vitro lead exposure by a calmodulin-dependent mechanism. The ability of Ca(2+)/calmodulin to evoke acetylcholine release was reduced in the synaptic vesicles isolated from lead-exposed animals. Concomitantly, the levels of acetylcholine were found to decrease by 37.8% in the lead-treated animals as compared to the controls. The neurochemical alterations following lead exposure were accompanied by neurobehavioural deficits in terms of impaired motor and cognitive functions. The results from the present study clearly suggest that lead exerts its neurotoxic effects by interfering with Ca(2+)/calmodulin-mediated neurotransmitter release that is eventually responsible for behavioural impairment.